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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE -
NUMBER: MB-155-BMOT9.X

SUBSYSTEM NAME: MECHANICAL - EDS

REVISION: 1 DEC, 1956
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU : STAUCTURAL LATCH MEGHANISM 33U,6365.010-07 {"SOF T}
RSC-ENERGIA 33U,6365.010-08 (PMA1)
331),6365.010-04 (PMA2/3)
SRU . PUSHER, SPRING 430.6411.004
RSC-ENERGIA 23L5,6411,004

PART DATA

EXTENDED DESCRIFTION OF PAAT UNDER ANALYSIS:
SPRING PUSHER

REFERENCE DESIGNATORS: -
QUANTITY OF LIKE [TEMS: 2
TWO

FUHETIDH

TWO SPRING PUSHERS ARE LDCATED ON OPPOSITE SIOES DF EACH DC'EKII"IG FRAME
(155 AND ORBITER). WHEN MATED FOUR SPRING PUSHEAS ARE LOCATED EQUALLY
ARCQUND THE MATED SURFACE. TGGRETHER THEY PROVIDE THE FORCE NECESSARY
TO OVERGOME THE CONNECTION BETWEEN THE ORBITER AND 1SS OR PMA1 AND IS8
DOCKING MECHANISMS RESULTING FAOM THE MECHANICAL INTEREACE
CONNECTORS AND SEAL ADHESION. ALL SPRING PUSHERS TOGETHER PROVIDE
ABOUT 4 K@-M OF INITIAL SEPARATION ENERGY (NOMINAL SEPARATION IS NOT
PLANNED TC PMA1 ASSEMBELY). THE VELOCITY CREATED BY THIS SEFARATION 15
ABOUT 14 MM/SEC,

SERVICE IN EEFWEEH FLIGHT AND MAINTENANCE CONTROL:
VISUAL INSPECTION, SERVICEASILITY GONTOL, DOCKING WITH CALIBRATING DOCKING

MECHANISM.

MAINTAINABILTTY
AEPAIR METHOD - REPLACEMENT.

AEFERENCE DOCUMENTS: 33U.6411.004 b
23536601 0-07 {'EDFF'}
3311.6365.010-08 (PMA1)
33U.6365.016-04 (PMAZ/3)
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FAILURE MDDES EFFECTS ANALYSLS (FMEA) —~ GIL FAILURE MODE
NUMBER: MB-1SS-BM01$- 02

REVISION® 1 DEC, 1856
SUBSYSTEM HAME: MECHANICAL - EDS
LRU: STRUCTURAL LATCH MECHAMN!IEM CRITICALITY OF THIS
ITEM NAME: PLISHEH, SPHING FAILURE MODE: 2A3
FAILURE MODE:
FAILS TO COMPRESS

MISSION PHASE:
00 ON-ORBIT

YEHICLE/PAYLOAD/KIT EFFECTIVITY:. 103 DISCOVERY

104 ATLANTIS

105 ENDEAVOUR
CAUSE:
STUCK IN EXTENDED POSITION DUE TC: A COCKED PLUNGER: CONTAMINATION
BETWEEN PLUNGER AND RETAINER WALL OR BETWEEN SPRING COILS
CRMCALITY 1/1 DURING INTACT AGORT QNLY? NO

CRITICALITY 1R2 DURING INTACT ABORT ONLY {AVIONICS ONLY)7? N/A

REDUNDANCY SCREEN A) FAIL
B) FAIL
C) FASS

PASS/FAIL HAﬂﬁHA.LE:
Al
FAILS SCREEN A SINCE FIRST SURFACE FAILURE IS NOT DETECTABLE ON GROUND.

)
FAILS SCREEN B SINCE FIRST SURFACE FAILURE [S NOT DETECTABLE IN FLIGHT.

C)

METHOD OF FAULT DETECTION:

NONE FOR FIfIST FAILURE. SECOND FAILURE CAN BE DETECTED THROUGH VISUAL
QBSERVATION - LTTTLE OR NC SEPARATION BETWEEN BOTH VEHICLES (NOMINAL
SEPARATION IS NOT PLANNED TO PMA1 ASSEMBLY).

REMARKS/RECOMMENDATIONS:
SEPARATION CAN BE ACCOMPLISHED WITH ONLY DNE SFRING PLISMER.

- FAILURE EFFECTS -

{A) SUBSYSTEM:
AFFECTED SPRING PUSHER FAILS TG COMPRESS FOLLOWING SECOND SURFACE

FAILUARE. POSSIBLE LOSS OF CAPABILITY TO MATE ORBITER/PMAT DOCKING
MECHANISM WITH IS5 {PMA2/FGB) DOCKING MECHANISM FOR STRUCTURAL LATCHING.

M8-1585 - 183



PAGE: .255 PRINT DATE: 01./24/97

FAILURE MODES EFFECTE ANALYSIS {(FMEA) — CIL FAILURE MODE
NUMBER: ME-155-BMO15- 2

{B) INYERFACING SUBSYSTEM{S]:
NO EFFECT ON INTERFACING SUBSYSTEMS.

{C} MISSION:
NO EFFECT FIRST FAILURE. POTENTIAL LOSS OF DOCKING FOLLOWING SECOND
FAILURE RESULTING IN LOSS OF ORBITER(PMA1IASS MISSION OBJECTIVES.

(D) CHEW, VEHICLE, AND ELEMENT(S):
NG EFFECT GN CREW OR VEHICLE.

(E) FUNCTIONAL CRITIGALITY EFFECTS:
FIRST FAILURE (FAILURE OF FIRST SLIDING SURFAGE) - NO EFFECT

SECOND FAILURE (FAILURE OF REDUNDANT SLIDING SURFAGE - WORST GASE,
INABILITY TQ MATE AND STRUGTURALLY LATCH THE INTERFACE RESULTING IN LOSS OF
ggdcécé%:;ggpaan_mes. LOSS OF DOGKING WILL RESULT IN LOSS OF MISSION

DESIGN CRITICALITY (PRIOR TO OFERATIONAL DOWNGRADE, DESCRIBED IN F): N/A

(F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
N/A {THERE ARE NG WORKAROUNDS TO GIRCUMVENT THIS FAILURE.)

= TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: MINUTES TC HOURS
TIME FROM FAILURE OCCURRENCE TO DETECTION: SECONDS
TIME FROM DETECTION TO GOMPLETED CORRECTIVE ACTION: N/A

E_:IME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

THERE IS NO CORRAECTIVE ACTION TO RECOVER FROM A SPRING F'USHEH THAT IS
STUCK IN THE EXTENDED POSITION.

HAZARDS FlEFDHT NUMBER(S): NONE -

HAZARD(S) DESCRIPTION:
MNA

~DISPOSTTION RATIONALE-

[

{a} DESIGN:
A SPRING PUSHER FAILING TO COMPRESS 1S CONSIDERED TO BE VERY REMOTE. THE

CLEARANCE BETWEEN THE PLUNGER AND RETAINER 1S VERY MINIMAL. THE
POSSIBILITY THAT CONTAMINATION CAN PENETRATE INTO THIS AREA OR MIGHATE
BETWEEN THE SPRING COILS {OF SUFFICENT SIZE TO CAUSE IT TO JAM) IS
CONSIDERED VERY REMOTE. BECAUSE OF THIS MINIMAL CLEARAMCE THE FOSSIBILITY
THAT THE PLUNGER CAN COCK AND JAM IS ALSO CONSIDERED TO BE VERY REMOTE.
SINGE THERE IS VERY LITTLE CLEARANCE BETWEEN THE SPRING AND RETAINER WALL,
#RACTURED SPRING COILS WGULD REMAIN IN PLACE. SLIGHT FRICTION BUILT UP
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FAILURE MDDES EFFECTS ANALYSIS {(FMEA)} = CIL FAILURE MODE
NUMBER: MB-1S5BM019- 02

BETWEEN THE PLUNGER AND RETAINER WALL WQULD PROBABLY BE OVEACDME BY
THE MATING FORCE OF THE TWO MECHANISMS.

(B) TEST:

REFEA TO "APPENDIX 8" FOR DETAILS OF THE FOLLOWING ACCEFTANCE AND
GQUALIFICATION TESTS OF THE DOCKING MECHANISMS RELATIVE TO THIS FAILURE
MODE.

G MECHANISM AC EETS:
1. VIBRATION TEST
2. THERMAL VACUUM TEST

CKIN CHAMISM TESTS:

. . TRANSPORTABILITY ETFIENETH TEST

. VIBRATION TEST

» SHOCK-BASIC DESIGN TESY

- THERMAL VACUUM TEST

. SIX-DEGREE-OF-FREEDOM TEST

. SERVICE LIFE TEET

. STAUCTURAL HOOK SIMULTANEQUS LOADS TEST
- STAUCTURAL HOOK COMPONENT LOADS TEST

. DISASSEMBLY INSPECTION

Gm:gg - TURNAROUND CHECKQUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
D

mE-Ein iy -

(C) INSPECTION:

AECEIVING INSPECTION

SPRING PUSHERS ARE SUBJECTED TO A 100% RECEIVING INSPECTION PRIOR TO
INSTALLATION. -

CONTAMINATION CONTROL

CORROSION PROTECTION PROVISIONS AND GONTAMINATION CONTROL VERIFIED BY
INSPECTION. CHECK DF ROCM CLEANLINESS: PAATS WASHING AND OTHER
OPERATIONE OF THE TECHNCLOGICAL PROCESS WHICH PROVIDES GLEANLINESS ARE
VERIFIED BY INSPECTION.

CRMICAL PROCESSES
ANQDIZING AND HEAT TREATING VERIFIED BY INSPECTION,

ASSEMBLYANSTALLATION
TOROUE, ADJUSTMENTS AND TOLERANCES ACCORDING TO TECHNICAL REQUIREMENTS
OF THE DRAWINGS ARE VERIFIED BY INSPECTION.

TESTING
ATR/AOTPIOMASD TESTING VERIFIED BY INSPECT ICIN

HAMDLINGEFPAGKAGING

HANDLING/PACKAGING PROCEDURES AND RECGUIREMENY FOR SHIPMENT VERIFIED BY
INGPECTION.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) - L FAILURE MOGE
NUMBER: MB-155-BM019- 02

{D) FAILURE HISTORY:
DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES

EXPERIENCED DURING GROUND PROCESSING DF 005 DOCKING MECHANISMS CAN BE
FOUND IN PRACA DATA BASE.

(E) OPERATIONAL USE:
NONE (F SPRING PLUISHER CANNOT BE COMPRESSED. HOWEVER. SLIGHT FRICTION

BUILT UP BETWEEN THE PLUNGER AND RETAINER WALL WOULD MOST LIKELY BE
OVERCOME BY THE MATING FORCE OF THE TWO DOCKING MECHANISMS.

- APPROVALS -
PRODUCT ASSURANCE ENGR.  : M. NIKOLAYEVA v it
DESIGN ENGINEER :  E BOBROV ; q-r,._._..,-é'.’r‘ —
NASA S5/MA ; o N W)
NAZA SUBSYSTEM MANAGER NN L]

2

JSC MOD : . : Yj
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